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CLAIMS 


[Claim 1] It is the tape guide to which surface roughness of the tape looping-around 
side of the aforementioned tape guide is set to 0.2s or 0.7s in the tape guide of the 
nonrotation formula arranged on the run way of the magnetic tape of a magnetic 
recorder and reproducing device, and the crevice where the depth has a depth of 1 
micrometer or 100 micrometers into the portion of 5% or 30% of surface ratio of the 
surface area of the aforementioned tape looping-around side is characterized by 
the ******** bird clapper. 

[Claim 2] The aforementioned surface roughness is a tape guide according to claim 

1 characterized by the bird clapper, being used as 0.3 mores or 0.5s. 

[Claim 3] The aforementioned surface roughness is a tape guide according to claim 

1 characterized by the bird clapper, being used as 0.35 mores or 0.45s. 

[Claim 4] The surface ratio in which the aforementioned crevice was established is 

a tape guide according to claim 1 to 3 characterized by the bird clapper, being 

used as 10 more% or 25%. 

[Claim 5] The surface ratio in which the aforementioned crevice was established is 
a tape guide according to claim 1 to 3 characterized by the bird clapper, being 
used as 15 more% or 20%. 

DETAILED DESCRIPTION 


[0001] 

[The technical field to which invention belongs] this invention relates to the tape 
guide of the nonrotation formula of magnetic recorder and reproducing devices, 
such as a video tape recorder (VTR) and a magnetic tape recorder. 
[0002] 

[Description of the Prior Art] Conventionally, in the magnetic recorder and 
reproducing device of helical scans, such as VTR and a magnetic tape recorder As 
shown in drawing 4 , supply reel 11a in a tape cartridge 11, The drum close side 
guides 1 and 6, the drum appearance side guides 2 and 7, and the loading 
member that tension pin 3 grade moves draw out the magnetic tape 10 around 
which take-up-reel 1 1b was looped in the direction of an arrow. It twists around the 
peripheral surface of the rotary-head drum 10 in the shape of helical one covering 
a predetermined angle, and a predetermined run way is formed with the non- 



moving guides 4, 5, and 8 on a chassis 12. And a magnetic tape 10 carries out a 
fixed-speed run by the take-up-reel motor (not shown) which engages with take-up- 
reel 1 1b. At this time, it constitutes so that the rotation magnetic head (not shown) 
carried in the rotary-head drum 10 may perform record or reproduction of a signal 
to a magnetic tape 10. 

[0003] Next, the guide which forms the run way of a magnetic tape 10 is explained. 
There are perpendicular guides (6, 7, etc.) perpendicularly twisted to a magnetic 
tape 10 and an inclination guide (1 2) aslant twisted to a magnetic tape 10 as 
guide. In a perpendicular guide, there are the erection guide pins 3 and 4 of the 
shape of the round bar of a nonrotation formula and rotation guide idlers 5, 6, 7, 8, 
and 9 which are rollers of a rotating type. Moreover, the inclination guide pins 1 
and 2 of the shape of the round bar of a nonrotation formula are used for an 
inclination guide like the erection guide pins 3 and 4. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the rotation guide idlers 
5, 6, 7, 8, and 9 of a rotating type, although most frictions with a magnetic tape 10 
can be disregarded, in the guide pins 1, 2, 3, and 4 of a nonrotation formula, 
friction with a magnetic tape poses a problem. In a guide pin (here the drum close 
lateroversion slanting guide pin 1, the drum appearance lateroversion slanting 
guide pin 2) with an especially large contact angle with a magnetic tape, the 
influence of fricative is large. 

[0005] Drawing 7 shows the result when measuring coefficient of friction with the 
base side of a magnetic tape 10 about the guide pin 1 of the conventional 
nonrotation formula. 

[0006] The coefficient-of-friction measuring instrument shown in drawing 5 was 
used for measurement of this coefficient of friction. This twists a magnetic tape 10 
around a guide pin 1 at predetermined contact angle theta, a load 15 (here 10g) is 
given to the end of a magnetic tape 10, and the magnetic tape 10 of a fixed speed 
(here 25 mm/s) carries out the both-way run of the other end in the direction of a 
repeat arrow by tape run means 16 by which the strain gage (not shown) is 
attached. The tape tensions T1 and T2 of the magnetic tape 10 at that time were 
measured, and it asked for coefficient of friction. 

[0007] According to drawing 7 , although coefficient of friction of a run start of a 
magnetic tape 1 0 is 0. 1 7, the number of times of a run is going up to 0.4 by 1 000 
times (one round trip is made into 1 time). It becomes large, whenever the number 
of times of a run of the increase in a tape tension in case a magnetic tape 10 
passes a tape guide 1 will increase, if coefficient of friction with a magnetic tape 10 
rises. For this reason, if it is made to run the thin thin tape of tape ** if a repeat run 
is performed since coefficient of friction and the tape tension of a magnetic tape 10 
will become high especially, it will be easy to receive the damage of a magnetic 
tape 10 by the vertical flange of the guide idlers 5, 6, 7, 8, and 9 which are 
perpendicular guides, and the life of a magnetic tape 10 will become short. 
[0008] Moreover, if coefficient of friction becomes large and a tape tension 
becomes high, since the load concerning the take-up-reel motor which is engaging 
with take-up-reel 1 1b will become large, rotation change and deflection become 
large and a run of a magnetic tape becomes unstable. 
[0009] this invention was made in order to solve the above-mentioned problem, 
and it aims at offering the tape guide from which the tape run by which is a low cost 
and the magnetic tape was moreover stabilized is obtained. 
[0010] 


[Means for Solving the Problem] In order to solve the above-mentioned purpose, 
the following composition is adopted in this invention. Namely, it sets to the tape 
guide of the nonrotation formula arranged on the run way of the magnetic tape of a 
magnetic recorder and reproducing device. Surface roughness of the tape looping- 
around side of the aforementioned tape guide is set to 0.2s or 0.7s. the crevice 
where the depth has a depth of 1 micrometer or 100 micrometers into the portion of 
5% or 30% of surface ratio of the surface area of the aforementioned tape looping- 
around side -- ******** - it considers as the composition which is considered as 
composition and which comes to make the aforementioned surface roughness into 
0.3 mores or 0.5s again 

[0011] Moreover, the aforementioned surface roughness is taken as the 

composition which it comes to make into 0.35 mores or 0.45s. 

[0012] Moreover, surface ratio in which the aforementioned crevice was 

established is taken as the composition which it comes to make into 10 more% or 

25%. 

[0013] Moreover, surface ratio in which the aforementioned crevice was 
established is taken as the composition which it comes to make into 15 more% or 
20%. 
[0014] 

[Embodiments of the Invention] Hereafter, the tape guide of the magnetic recorder 
and reproducing device which applied this invention is explained with reference to 
drawing 1 - drawing 3 . In addition, the composition of the whole equipment 
excludes duplication of the same candy explanation as the former. 
[0015] Drawing 1 shows the inclination guide pin 1 arranged at a drum close side. 
In drawing 2 , the thing and drawing 3 which expanded partial V shown with a . 
slash with the minute front face of the inclination guide pin 1 shown in drawing 1 
show the cross section in the dotted-line section of drawing 2 . 
[0016] As shown in drawing 3 from drawing 1 , the surface roughness of the 
surface 1a section of the inclination guide pin 1 is 0.3s-0.5s, crevice 1b with a 
depth of 1 micrometers or more is prepared in the part, and the rate for which 
crevice 1b accounts has become 10 - 25% of the whole front face. 
[0017] In addition, at least 0.2s or 0.7s, then the effect of those are acquired, and 
the aforementioned surface roughness is just 0.35 mores or 0.45s the optimal. 
[0018] Moreover, at least 5% or 30%, then the effect of those are acquired, and the 
surface ratio in which the aforementioned crevice was established is just 15 more% 
or 20% the optimal. 

[0019] The result which measured coefficient of friction of the inclination guide pin 
1 of this invention and a magnetic tape 10 on the same conditions as the former is 
shown in drawing 6 . As shown in drawing 6 , coefficient of friction of a run start is 
0.2, although it decreases to 0.19 and is increasing gradually after that to dozens 
of runs, even if the number of times of a run amounts to 1000 times, coefficient of 
friction is 0.2, and the range of fluctuation is as small as 0.01 , and it turns out that 
there is no unusual elevation like the conventional guide pin. 
[0020] The same effect is acquired even if it applies the shape of surface type of 
the inclination guide pin 1 shown above to all the guide pins that contact the base 
side side of a magnetic tape 10. Therefore, elevation of a tape tension can be 
suppressed to the minimum by applying also in the tension pin 3 arranged on the 
tension arm 17 which detects the inclination guide pin 2 and also tape tension 
which are arranged at a drum appearance side. 

[0021] Next, the configuration of crevice 1b is explained. If the configuration of 


crevice 1b is 10 - 25% of range of the above-mentioned front face, it has the 
depressor effect of elevation of coefficient of friction. Since the direction of a slot 
and the run direction of a magnetic tape 10 are near by making the configuration of 
crevice 1b into the shape of a long and slender quirk as shown in drawing 1 , and 
making the longitudinal direction into a medial axis in the abbreviation right-angled 
direction especially, the depressor effect of elevation of coefficient of friction 
becomes still larger. Moreover, since this configuration can perform center loess 
polish, can create the slot of a medial axis and the abbreviation right-angled 
direction and can create it easily by barrel finishing after that by grinding the front 
face between slots at 0.3s-0.5s, it has a manufacturing cost and the effect that it 
can be made small. As an optimum value of the shape of a quirk at this time, 3-5 
micrometers and the length of the width of face of a slot are 30-70 micrometers. 
[0022] As described above, in the guide pin 1 of this invention, a different point 
from the conventional magnetic recorder and reproducing device is only a guide 
pin, only the shape of surface type only differs, and that of the quality of the 
material or a whole configuration is the same as that of the former, and part mark, 
assembly distance, etc. do not change this guide pin with the former, either. 
Furthermore, since it can create by the easy processing method, most elevation of 
cost cannot be found. 

[0023] In addition, in the guide pin of a nonrotation formula, although it is possible 
for many stainless steel material to be used conventionally and to use the same 
natural stainless steel material also in the guide pin of this invention, especially as 
long as the shape of surface type is the above-mentioned configuration, in the 
guide pin of this invention, you may not be stainless steel material. 
[0024] As mentioned above, although the creation method of one example of this 
invention was explained, based on the technical thought of this invention, various 
kinds of change, such as a configuration of a crevice and the quality of the 
material, is possible for this invention, without being limited to the above-mentioned 
creation method. 
[0025] 

[Effect of the Invention] In the tape guide constituted as mentioned above, even if it 
runs repeatedly, in order that there may almost be no rise of coefficient of friction, it 
is hard to generate the rise of a tension, and tape damage according [ in / a thin 
tape run / since it is stopped by the minimum ] to the flange of a guide idler. 
[0026] Moreover, since the rise of the tension in the take-up-reel section is also 
suppressed by the minimum, and there is also little increase of the load to a take- 
up-reel motor, the tape run which also has neither rotation change nor deflection 
and was stabilized can be obtained. 

TECHNICAL FIELD 


[The technical field to which invention belongs] this invention relates to the tape 
guide of the nonrotation formula of magnetic recorder and reproducing devices, 
such as a video tape recorder (VTR) and a magnetic tape recorder. 

PRIOR ART 


[Description of the Prior Art] Conventionally, in the magnetic recorder and 
reproducing device of helical scans, such as VTR and a magnetic tape recorder As 
shown in drawing 4 , supply reel 1 1a in a tape cartridge 11, The drum close side 


guides 1 and 6, the drum appearance side guides 2 and 7, and the loading 
member that tension pin 3 grade moves draw out the magnetic tape 10 around 
which take-up-reel 11b was looped in the direction of an arrow. It twists around the 
peripheral surface of the rotary-head drum 10 in the shape of helical one covering 
a predetermined angle, and a predetermined run way is formed with the non- 
moving guides 4, 5, and 8 on a chassis 12. And a magnetic tape 10 carries out a 
fixed-speed run by the take-up-reel motor (not shown) which engages with take-up- 
reel 1 1b. At this time, it constitutes so that the rotation magnetic head (not shown) 
carried in the rotary-head drum 10 may perform record or reproduction of a signal 
to a magnetic tape 10. 

[0003] Next, the guide which forms the run way of a magnetic tape 10 is explained. 
There are perpendicular guides (6, 7, etc.) perpendicularly twisted to a magnetic 
tape 10 and an inclination guide (1 2) aslant twisted to a magnetic tape 10 as 
guide. In a perpendicular guide, there are the erection guide pins 3 and 4 of the 
shape of the round bar of a nonrotation formula and rotation guide idlers 5, 6, 7, 8, 
and 9 which are rollers of a rotating type. Moreover, the inclination guide pins 1 
and 2 of the shape of the round bar of a nonrotation formula are used for an 
inclination guide like the erection guide pins 3 and 4. 

EFFECT OF THE INVENTION 


In the tape guide constituted as mentioned above, even if it runs repeatedly, in 
order that there may almost be no rise of coefficient of friction, it is hard to generate 
the rise of a tension, and tape damage according [ in / a thin tape run / since it is 
stopped by the minimum ] to the flange of a guide idler. 
[0026] Moreover, since the rise of the tension in the take-up-reel section is also 
suppressed by the minimum, and there is also little increase of the load to a take- 
up-reel motor, the tape run which also has neither rotation change nor deflection 
and was stabilized can be obtained. 

TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] By the way, in the rotation guide idlers 
5, 6, 7, 8, and 9 of a rotating type, although most frictions with a magnetic tape 10 
can be disregarded, in the guide pins 1, 2, 3, and 4 of a nonrotation formula, 
friction with a magnetic tape poses a problem. In a guide pin (here the drum close 
lateroversion slanting guide pin 1, the drum appearance lateroversion slanting 
guide pin 2) with an especially large contact angle with a magnetic tape, the 
influence of fricative is large. 

[0005] Drawing 7 shows the result when measuring coefficient of friction with the 
base side of a magnetic tape 10 about the guide pin 1 of the conventional 
nonrotation formula. 

[0006] The coefficient-of-friction measuring instrument shown in drawing 5 was 
used for measurement of this coefficient of friction. This twists a magnetic tape 10 
around a guide pin 1 at predetermined contact angle theta, a load 15 (here 10g) is 
given to the end of a magnetic tape 10, and the magnetic tape 10 of a fixed speed 
(here 25 mm/s) carries out the both-way run of the other end in the direction of a 
repeat arrow by tape run means 16 by which the strain gage (not shown) is 
attached. The tape tensions T1 and T2 of the magnetic tape 10 at that time were 
measured, and it asked for coefficient of friction. 


[0007] According to drawing 7 , although coefficient of friction of a run start of a 
magnetic tape 10 is 0.17, the number of times of a run is going up to 0.4 by 1000 
times (one round trip is made into 1 time). It becomes large, whenever the number 
of times of a run of the increase in a tape tension in case a magnetic tape 10 
passes a tape guide 1 will increase, if coefficient of friction with a magnetic tape 10 
rises. For this reason, if it is made to run the thin thin tape of tape ** if a repeat run 
is performed since coefficient of friction and the tape tension of a magnetic tape 10 
will become high especially, it will be easy to receive the damage of a magnetic 
tape 10 by the vertical flange of the guide idlers 5, 6, 7, 8, and 9 which are 
perpendicular guides, and the life of a magnetic tape 10 will become short. 
[0008] Moreover, if coefficient of friction becomes large and a tape tension 
becomes high, since the load concerning the take-up-reel motor which is engaging 
with take-up-reel 11b will become large, rotation change and deflection become 
large and a run of a magnetic tape becomes unstable. 

[0009] this invention was made in order to solve the above-mentioned problem, 
and it aims at offering the tape guide from which the tape run by which is a low cost 
and the magnetic tape was moreover stabilized is obtained. 

MEANS 


[Means for Solving the Problem] In order to solve the above-mentioned purpose, 
the following composition is adopted in this invention. Namely, it sets to the tape 
guide of the nonrotation formula arranged on the run way of the magnetic tape of a 
magnetic recorder and reproducing device. Surface roughness of the tape looping- 
around side of the aforementioned tape guide is set to 0.2s or 0.7s. the crevice 
where the depth has a depth of 1 micrometer or 100 micrometers into the portion of 
5% or 30% of surface ratio of the surface area of the aforementioned tape looping- 
around side -- ******** - it considers as the composition which is considered as 
composition and which comes to make the aforementioned surface roughness into 
0.3 mores or 0.5s again 

[0011] Moreover, the aforementioned surface roughness is taken as the 

composition which it comes to make into 0.35 mores or 0.45s. 

[0012] Moreover, surface ratio in which the aforementioned crevice was 

established is taken as the composition which it comes to make into 10 more% or 

25%. 

[0013] Moreover, surface ratio in which the aforementioned crevice was 
established is taken as the composition which it comes to make into 15 more% or 
20%. 
[0014] 

[Embodiments of the Invention] Hereafter, the tape guide of the magnetic recorder 

and reproducing device which applied this invention is explained with reference to 

drawing 1 - drawing 3 . In addition, the composition of the whole equipment 

excludes duplication of the same candy explanation as the former. 

[0015] Drawing 1 shows the inclination guide pin 1 arranged at a drum close side. 

In drawing 2 , the thing and drawing 3 which expanded partial 1' shown with a 

slash with the minute front face of the inclination guide pin 1 shown in drawing 1 

show the cross section in the dotted-line section of drawing 2 . 

[0016] As shown in drawing 3 from drawing 1 , the surface roughness of the 

surface 1a section of the inclination guide pin 1 is 0.3s-0.5s, crevice 1b with a 

depth of 1 micrometers or more is prepared in the part, and the rate for which 


# 


crevice 1b accounts has become 10 - 25% of the whole front face. 
[0017] In addition, at least 0.2s or 0.7s, then the effect of those are acquired, and 
the aforementioned surface roughness is just 0.35 mores or 0.45s the optimal. 
[0018] Moreover, at least 5% or 30%, then the effect of those are acquired, and the 
surface ratio in which the aforementioned crevice was established is just 15 more% 
or 20% the optimal. 

[0019] The result which measured coefficient of friction of the inclination guide pin 
1 of this invention and a magnetic tape 10 on the same conditions as the former is 
shown in drawing 6 . As shown in drawing 6 , coefficient of friction of a run start is 
0.2, although it decreases to 0.19 and is increasing gradually after that to dozens 
of runs, even if the number of times of a run amounts to 1000 times, coefficient of 
friction is 0.2, and the range of fluctuation is as small as 0.01 1 and it turns out that 
there is no unusual elevation like the conventional guide pin. 
[0020] The same effect is acquired even if it applies the shape of surface type of 
the inclination guide pin 1 shown above to all the guide pins that contact the base 
side side of a magnetic tape 10. Therefore, elevation of a tape tension can be 
suppressed to the minimum by applying also in the tension pin 3 arranged on the 
tension arm 17 which detects the inclination guide pin 2 and also tape tension 
which are arranged at a drum appearance side. 

[0021] Next, the configuration of crevice 1b is explained. If the configuration of 
crevice 1 b is 10 - 25% of range of the above-mentioned front face, it has the 
depressor effect of elevation of coefficient of friction. Since the direction of a slot 
and the run direction of a magnetic tape 10 are near by making the configuration of 
crevice 1 b into the shape of a long and slender quirk as shown in drawing 1 , and 
making the longitudinal direction into a medial axis in the abbreviation right-angled 
direction especially, the depressor effect of elevation of coefficient of friction 
becomes still larger. Moreover, since this configuration can perform center loess 
polish, can create the slot of a medial axis and the abbreviation right-angled 
direction and can create it easily by barrel finishing after that by grinding the front 
face between slots at 0.3s-0.5s, it has a manufacturing cost and the effect that it 
can be made small. As an optimum value of the shape of a quirk at this time, 3-5 
micrometers and the length of the width of face of a slot are 30-70 micrometers. 
[0022] As described above, in the guide pin 1 of this invention, a different point 
from the conventional magnetic recorder and reproducing device is only a guide 
pin, only the shape of surface type only differs, and that of the quality of the 
material or a whole configuration is the same as that of the former, and part mark, 
assembly distance, etc. do not change this guide pin with the former, either. 
Furthermore, since it can create by the easy processing method, most elevation of 
cost cannot be found. 

[0023] In addition, in the guide pin of a nonrotation formula, although it is possible 
for many stainless steel material to be used conventionally and to use the same 
natural stainless steel material also in the guide pin of this invention, especially as 
long as the shape of surface type is the above-mentioned configuration, in the 
guide pin of this invention, you may not be stainless steel material. 
[0024] As mentioned above, although the creation method of one example of this 
invention was explained, based on the technical thought of this invention, various 
kinds of change, such as a configuration of a crevice and the quality of the 
material, is possible for this invention, without being limited to the above-mentioned 
creation method. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 The inclination guide pin which applied this invention, 

[Drawing 21 The plan to which a part of front face of the inclination guide pin which 

applied this invention was expanded, 

[Drawing 31 The cross section to which a part of front face of the inclination guide 
pin which applied this invention was expanded, 

[Drawing 41 Drawing showing the outline of the whole magnetic recorder and 
reproducing device, 

[Drawing 51 Drawing showing the outline of a coefficient-of-friction measurement 
machine, 

[Drawing 61 Drawing showing the coefficient-of-friction measurement result of the 
guide pin of this invention, 

[Drawing 71 Drawing showing the coefficient-of-friction measurement result of the 
conventional guide pin. 
[Description of Notations] 

1 -- Inclination guide pin by the side of drum close, 

2 -- It is a near inclination guide pin with a drum. 

3 -- Tension pin, 

5, 6, 7, 8, 9 -- Guide idler 

1 1 -- Tape cartridge 

12 -- Chassis. 
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